1. Introduction. A large part of the theory of pseudo complemented lattices can be extended to pseudo complemented semilattices, as was pointed out by O. Frink in [3] . In [5] , W. Nemitz makes a similar observation concerning implicative lattices and implicative semilattices. In the first part of this paper we find necessary and sufficient conditions for a semilattice L to be isomorphic with a family R of sets so that finite products in L correspond to intersections in R, and finite sums in L-when they exist-correspond to unions in R. Semilattices satisfying this condition will be called prime. The term isomorphism is used for a correspondence between partially ordered sets which preserves order in both directions [1, p. 3] .
In §3, a representation theory for prime semilattices is presented. It shows that a prime semilattice L is essentially a collection C of compact-open sets of a Stone space. As expected, L is a lattice if and only if C consists of all compact-open sets. Thus, we have a natural generalization of the Stone representation theorem for distributive lattices [8] . An interesting example of a prime semilattice is an implicative semilattice. The last section is concerned with the properties of the representation space of these semilattices.
Prime semilattices.
For a subset {x1;..., xn} of a semilattice L, xx.xn will denote the greatest lower bound; the least upper bound-if it exists-will be denoted by xx + ■ ■ ■ + xn. Definition 2.1. A nonempty subset F of a semilattice is a filter in L provided: (1) If x e F and x^y then y e F, and (2) if x, ye F then xy e F.
If a proper filter is not contained in any other proper filter then it is called maximal; a proper filter is said to be prime if: (3) Whenever xx + ■ ■ ■ +xn exists and is an element of F, then xte F for some /e{1, ...,«}.
Let L be a semilattice and S^L. The intersection of all filters in L that contain S is a filter F and will be called the filter generated by S. It is easily seen that F = fx e L I x = jx.sn for some su ..., sne S}.
Theorem 2.2. In a semilattice L, the following are equivalent: (i) If Xj H-1-xn exists in L, then for each x e L, xxx + ■ ■ ■ + xxn exists and equals x(xx-\-hxn).
(ii) If F is a filter in L and J a nonempty subset of L, disjoint with F, and such that Xx + ■ • • +x" exists whenever xu ..., xneJ, then there exists a prime filter F' such that F^F' and F' r\J= 0. (iii) If x%y then there exists a prime filter F' such that x e F' and y £ F'.
Proof, (i) => (ii). Let SP be the set of all filters that contain P and which are disjoint with /. Then & is partially ordered by inclusion and an application of Zorn's lemma shows that & has a maximal element F'. Clearly F' is a proper filter, containing P, and disjoint with J. Suppose Xj + • • • + xn exists and is an element of F' but X; F' for each /' e {1,..., n). Then for each i, let F, be the filter generated by {Xi} u P'. By the maximality of P', p SP so F' r\J+ 0. Thus, for each i, there exists jt eJ such that j^xj'i for some f e F'. So for each i,
exists and equals fx' • • ■ 'fn(xi + ■ ■ ■ +xn), which is in F'. This implies that jx+ ■ ■ ■ +jne F' n J, a contradiction, (ii) => (iii) . In (ii), let P be the principal filter generated by X and let J={y}. (iii) => (i). Clearly xxi^x(x1+ ■ ■ ■ +xn) for each /'. Suppose there exists w g L such that xxt S w for all /, but x(x^ + ■ ■ ■ + xn) $ w, then there exists a prime filter P such that x(xx + • • • +xn) e F and w $ F. But then x e F and for some i, Xi 6 P, which implies w e F. Definition 2.3. A semilattice in which one of the equivalent conditions in Theorem 2.2 holds will be called a prime semilattice.
Obviously a lattice is a prime semilattice if and only if it is distributive. Another example of a prime semilattice is obtained as follows. Let X be an infinite set and let L be the family of all subsets of X whose set theoretic complements are infinite. L is a prime semilattice under inclusion for if xu..., xneL and xx+ • ■ ■ +xn exists then it equals x, U • ■ • U xn. Also see §5.
Theorem 2.4. In a prime semilattice every maximal filter is prime.
Proof. Suppose that P is a maximal filter in a prime semilattice L, that for some nä2, Xi + • ■ • +xne F, and that xt $F for i=2,..., n. For each such i, the filter generated by {xj and P is not proper so x^x^f for some feF. But then fx--fn-x^Xx for i=2,..., n so
Consequently, xx 6 P. We adopt the following notation. If L is a prime semilattice, J5" will be the family of all prime filters in L; for each xeL, x*={Fe& \ x e F} and L* = {x* I x £ L}. It is immediate from Theorem 2.2 (iii) that L and L* are isomorphic under the correspondence x t> x*, where L* is partially ordered by inclusion. Furthermore,
(5) (#XH-+xn)*=x* u • • • u x* whenever xx + ■ ■ ■ +xn exists in L. Finally, let R(L) be the smallest ring of subsets of !F that contains L*. By (4), (6) R{L) = {x* U---Ux* \x1,...,xKeL}, and from (5), we have (7) R(L)=L*^L if and only if L is a lattice. Definition 2.5. A semilattice L is normally imbedded in a ring R of sets if there exists an isomorphism of L onto a subset of R such that finite products in L correspond to intersections in R and finite sums in L-when they exist-correspond to unions in R. Theorem 2.6. A semilattice L can be normally imbedded in a ring of sets if and only ifL is prime.
Proof. The above remarks show that the condition is sufficient. Conversely, suppose <p is an isomorphism as defined above and suppose that xx-\-\-xn exists in L. If xx^ w for /'= 1,..., n then
3. The representation space of a prime semilattice. Let L be a prime semilattice. We form a topological space by taking L* as a basis for a topology on F. This space will be called the representation space of L and will be denoted by S(L). Since R(L) is itself a distributive lattice, we can speak of the Stone space S(R(L)) of R(L). Namely, S(R(L)) is the topological space consisting of the set of all prime filters in R(L), with (R(L))* = {u* \ue R(L)} as a basis for the topology, where u* = {F1e F[ \ ue FJ for each u e R(L). If L is a distributive lattice then by (7), S(L) is homeomorphic with S(R(L)); but we will show that this is the case even if L is not a lattice. For this recall that a ring R of subsets of a set X is reduced provided that whenever p, q are distinct elements of X, there exists r e R such that R contains exactly one of p, q. Also, R is perfect if for every prime filter Fj in 7? there exists an element p e X such that Fx = {r e R \ per}. 
Proof. For each FeS(L), let <p(F)={w e R(L) \ Feu}. Then 93(F) is a prime filter and since R(L) is reduced and perfect, F <-> 93(F) is a one to one correspondence between S(L) and S(R(L)).
To show <p is a homeomorphism, it is sufficient to show <p and <p_1 preserve basic open sets. But this follows from (8) cp[x*] = (x*)* and <p_1[(x*)*] = x* for each xeL. To prove the first half of (8), let Fx e<p[x*]. Then Fx=<p(F) for some Fex* so Fx = {u e P(L) I F e u}. But x* g i7! so Fx g (x*)*. Now if Fx e (x*)* the x* e Fx.
But <p is onto, so there exists Fe S(L) such that <p(F) = F1. Therefore, x* e<p(F) = {ue R(L) j Few}, So Fex* which means Fx
The second half of (8) 
, S(L) is compact if L has a greatest element).
In the Stone representation theory of distributive lattices, there is a one-to-one correspondence between the family of distributive lattices and the family of Stone spaces. Specifically, each distributive lattice is isomorphic with the family of c/o sets of a Stone space and the c/o sets of any Stone space form a ring of sets. The situation for prime semilattices is described below. Proof. We have seen that L^L*<^R(L) so by (10) and (7), the "only if" part of the proof will be complete if L* is a quasi-ring. Clearly (12) follows from (4). Suppose x*, ■ ■., x*, x* el. By the hypothesis of (13), and the fact that the correspondence x-*x* is an isomorphism, we obtain: Xx + ■ ■ ■ + xn exists and equals 4. The lattice of filters of a semilattice. Every algebraic (G. Birkhoff) or compactly generated (Dilworth and Crawley) lattice is isomorphic with the lattice of all filters of a meet semilattice. The lattice of all subalgebras of any abstract algebra with finitary operations (G. Birkhoff) is algebraic, and is isomorphic to the lattice of all ideals of the semilattice of finitely generated subalgebras. In view of these results, the next theorem might be useful. Theorem 4.1. Each of the following is a sufficient condition for a semilattice L, with a greatest element 1, to be prime.
(i) The lattice of filters of L is distributive.
(ii) Whenever xy^z (x, y, z eL), there exists x',y' eL such that z = x'y' and *=*', y^y'.
(iii) The lattice of all filters is a sublattice of the lattice of all subsemilattices.
Proof, (i) Suppose xx + ■ ■ ■ +xn exists and x^z^w for each i. Then, denoting by Fa the principal filter generated by a, we have w e C)t ( [5] .
Pseudo complemented semilattices are not, in general, prime (e.g., the nonmodular lattice of five elements) but every implicative semilattice is prime. Indeed, if xlf..., xn, x are elements of such a semilattice and xx + ■ • ■ + xn exists then xxi^x(x1+ ■ ■ ■ + xn) for each i. If xx^ w for each i, then x^x ->■ w so xx+ ■ ■ ■ +xn Sx -> w. Hence jcfxi + ■ ■ ■ +xn)^w.
Every implicative semilattice contains a greatest element, denoted by 1; a least element, if it exists, will be denoted by 0.
Lemma 5.1. For an implicative semilattice L, with 0, the following are equivalent:
(i) F is a maximal filter in L.
(ii) F is a prime filter in L such that (x + x ->> 0) £ F for each xeL.
= int (C(x*) u y*) = (x -> y)* so that R is a subimplicative-semilattice of L'. The remainder of the theorem follows from Theorem 2. 4 and (15) .
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